We estimated the incidence of erectile dysfunction (ED) in a population-based sample during 5-y follow-up and determined how the rate was affected by sociodemographic and life-style factors. The target population comprised all men aged 50, 60 or 70 y residing in the city of Tampere or 11 surrounding municipalities in Finland at the start of follow-up. A questionnaire was mailed to 3143 men in 1994 and to 2864 in 1999. The follow-up sample consisted of 1442 men who responded to both baseline and follow-up questionnaires. We estimated the effect of sociodemographic and lifestyle factors on the incidence of ED among the 1130 men free of ED at baseline. We found no differences in the incidence of ED by the level of education, marital status, urban/rural place of residence, amount of alcohol and coffee consumption. Obesity (rate ratio (RR) ¼ 1.7, 95% confidence interval (CI): 1.1-2.5) and current smoking (RR ¼ 1.5, 95% CI: 0.9-2.2) increased the incidence of ED. Current smokers free of comorbidity were also at higher risk of ED (RR ¼ 1.3, 95% CI: 0.8-2.1), but no effect was observed among past smokers. Our results indicate that sociodemographic and lifestyle factors, except age and obesity, have little influence on ED. 
Introduction
Erectile dysfunction (ED) is a common public health problem affecting millions of men worldwide. 1 There are substantial gaps in our knowledge of the occurrence and etiology of ED. [2] [3] The use of tobacco and consumption of alcohol are major public health problems worldwide, and the available evidence on the role of smoking [2] [3] [4] [5] [6] [7] and alcohol consumption [4] [5] [8] [9] [10] [11] [12] on erectile function is controversial. Few population-based follow-up studies have been published on the effect of smoking and alcohol consumption on erectile function. The association between these factors and ED has been assessed mainly in prevalence studies, which have serious limitations for etiological purposes. Only one population-based follow-up study has evaluated the role of alcohol intake on erectile function and failed to show an effect of alcohol consumption on ED. 4 Only two longitudinal studies have evaluated the effect of smoking on erectile function. One showed clearly negative result 3 and the other a negative overall result, but doubling of risk in a subgroup of men free of vascular disease at baseline. 4 We estimated the effect of sociodemographic and life-style factors on the incidence of ED in a population-based sample of the 1130 men who were free of ED at baseline and followed up for a period of 5 y.
Materials and methods
Details of the Tampere Aging Male Urological Study population have been previously described elsewhere. [13] [14] [15] In this population-based follow-up study, the target population comprised all 3152 men born in 1924, 1934 or 1944 residing in Tampere or 11 surrounding municipalities in 1994, identified from the National Population Register. Information was collected by means of a mailed self-administered questionnaire comprising items on sociodemographic status, life-style factors, medical conditions and medications, diet, physical activity, erectile capacity and concern about erection problems.
The questionnaire was mailed to all 3152 men in the target population during the first quarter of 1994. Nine men had died before receiving the questionnaire, leaving 3143 eligible subjects. An identical questionnaire was sent 3 months later to the 1433 men who did not respond to the first. A total of 2198 completed questionnaires (70%) were returned. Of them, 257 were excluded from the study, 244 due to missing data with regard to erectile function and 13 as the respondents were institutionalized or unable to respond independently. Hence, 1941 men (62%) were included in the study at baseline. Similar questionnaires were sent 5 y later in May 1999 to 2864 men with a reminder to the 1162 who did not respond to the first within 3 months. Between 1994 and 1999, 262 men had died, six had emigrated and 38 no longer had a permanent address in the Population Register.
Overall, 1683 (53.5%) men responded to both baseline and follow-up inquiries. Of them, 241 were excluded because of missing data on erection function and 1442 (46%) were included in the follow-up sample. The 1130 men free of ED at baseline were included and the 312 with ED excluded for this analysis. The 306 men free of ED at baseline were lost to follow-up or without data on erectile function in 1999. We also estimated the effect of smoking on ED in a subgroup of 762 healthy men who were free of cerebrovascular disease, heart disease and diabetes or related medications and did not undergo prostatectomy or have spinal cord or urinary tract injury at both surveys.
ED was defined according to the National Institutes of Health Consensus Panel on ED as the inability to achieve or maintain an erection sufficient for satisfactory sexual function. 16 Subjects were asked two questions on their erectile capacity: 'Have you had trouble getting an erection before intercourse begins?' and 'Have you had trouble maintaining an erection once intercourse has begun?' The two questions were combined as follows to classify the severity of ED. Normal erectile function: neither difficulty in achieving nor maintaining an erection. Minimal ED: some difficulties in achieving and/or maintaining an erection. Moderate ED: fairly frequent difficulties in achieving and/or maintaining an erection. Complete ED: intercourse does not succeed at all. ED was categorized as none or minimal vs moderate or complete for analysis.
Self-reported smoking history was obtained from the questionnaire. Men were defined as smokers if their history of smoking had lasted for at least 1 y, and as never smokers if they had never smoked or smoked for less than 1 y. Weekly consumption of alcohol was estimated in grams of absolute alcohol from self-reported consumption of beer, wine and spirits. The estimate was based on approximation of a bottle of beer, a glass of wine and other drinks as containing 11.5 g of absolute alcohol. Similarly, a bottle of wine was estimated to contain 6.3 glasses and a bottle of spirit 12.5 drinks. Coffee drinking was recorded in number of cups per day.
The incidence of ED was calculated by dividing the number of new cases occurring between baseline and follow-up surveys by the number of personyears of follow-up. Person-years were estimated by multiplying the number of men who did not develop ED by 5 y (follow-up period) and the number of those who developed ED by 2.5 y (midpoint of follow-up period).
Incidence is expressed as the number of cases per 1000 person-years. The rate ratios (RRs) were defined as the incidence of ED among men with the determinant at baseline divided by the incidence of ED in men without such characteristic. The 95 percent confidence intervals (CI) for the rates and RRs were estimated under the assumption that the number of new cases is a Poisson distributed variable using the STATA statistical software package. A multivariate Poisson regression model was used to evaluate whether selected sociodemographic and life-style factors at baseline predicted for ED at follow-up.
Tampere University Hospital and Tampere City ethical review committees approved the study protocol.
Results
Men who participated in the follow-up survey differed in some respects from those for whom no information on erectile function was available in 1999 ( Table 1 ). The 306 men without follow-up information were older (on average 3 y older), less educated, more frequently single or divorced and more likely to live in rural or semirural areas. They also reported current smoking more frequently at baseline than the participants.
The annual incidence of ED increased 100% with each one-decade increment in age and was higher after the age of 60 y ( Table 2 ). The incidence of ED was higher in obese men compared with those who had normal weight (RR ¼ 1.7, 95% CI: 1.1-2.5), but overweight men were not at higher risk of ED. Education, urban-rural residence, marital status, alcohol intake and coffee consumption did not have effect on ED (Table 3 ). There was a small, nonsignificant excess risk of ED in current (RR ¼ 1.5, CI: 0.9-2.2) and in past smokers (RR ¼ 1.2, CI: 0.9-1.7).
The incidence of ED also increased weakly in current smokers, in a subgroup of healthy men who were free of comorbidity at both surveys. The RR after controlling for effects of sociodemographic and life-style factors was 1.3 (95% CI: 0.8-2.1) and 1.1 (95% CI: 0.7-1.7) for current and former smokers, respectively.
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Discussion
The incidence of ED increased strongly with age, especially after the age of 60 y. It increased 100% by each one-decade increment in age for 50-to 75-y-old men. The incidence of ED increased in obese men and in those who were current smokers. Current smokers free of comorbidity were also at higher risk of ED, but not ex-smokers. The men without follow-up information were on average older than the participants, which may have placed them at a higher risk of ED than the study sample. Therefore, our figures may underestimate the true incidence in the population; however, the RRs are likely to be unbiased. Furthermore, a longitudinal study format can provide more valid estimates on the effects of risk factors than crosssectional prevalence studies that are prone to selection bias and unable to distinguish between determinants of disease onset and those predicting survival with disease. The prevalence of smoking in the follow-up sample was similar to that among Finnish men of these ages in general, suggesting representativeness of the study population. 17 The Massachusetts Male Ageing Study (MMAS) 2 and a Brazilian study 3 are the only population-based follow-up studies published so far. An incidence of moderate or complete ED was 26 cases per 1000 person-years in the MMAS, 39 in the current study and 66 in the Brazilian study. Those and the present study showed an increased incidence of ED with age. Marital status and alcohol consumption did not have an effect on ED in the MMAS or present study. 
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The age-specific rates in the current study were similar to those of the MMAS. The incidence of ED in the MMAS was 30 cases per 1000 person-years for ages 50-59 y and 46 for ages 60-65 y. It was 22 cases per 1000 person-years for 50-55 y and 49 for ages 60-65 y in the present study. Education is commonly used as a proxy of socioeconomic status in population survey. The association between socioeconomic status and ED has not been well established. Education 2, [11] [12] [18] [19] [20] and household income [2] [3] 12, 21 have been inversely related to ED in some studies. The effect of socioeconomic status on ED is partly mediated by lifestyle factors and medical conditions. 22 Higher socioeconomic status has been linked to better health, 23 and low education is a marker of high prevalence of nondiagnosed diseases. In the present study, education did not have a significant effect on the incidence of ED.
Association between smoking and erectile function has been reported mainly in prevalence studies that have considerable weaknesses for elucidating the etiology of ED. Meta-analyses have shown that impotent men are significantly more likely to be current smokers than men in the general population (prevalence of smoking 40 vs 28%). [6] [7] Yet, the results are completely equivocal. [8] [9] [11] [12] 20, [24] [25] Of the two populationbased follow-up studies, smoking did not have an effect on erectile function in the Brazilian study. In the MMAS, smoking was not associated with ED in the entire study population, 2 but when an effect of smoking was confined to a subgroup of men without diabetes, heart disease or related medications and prostate operation, smoking doubled the risk of ED. 4 Only one-third of the baseline sample was included for the analysis, and the men in the subsample were younger and more educated than whole followed-up population. Furthermore, the crude incidence in the subsample was 18%, while in whole sample it was 23%.
Consistent with the MMAS and the crosssectional study conducted in Italy, 26 our findings showed an elevated risk of ED for current smokers in a subsample of men without comorbidity. The relationship between smoking and ED may be due to the relationship with vascular disease, 27 which is thought to be a cause of ED. 28 The effect of smoking was evident in men without comorbidity. This suggesting that smoking is associated with the vascular damage, but when the damage is present, it does not give any additional risk. In addition, an initial, undiagnosed smoke-induced cardiovascular condition would be present with ED as the first sign. 26, 29 Furthermore, current smokers who develop comorbidity may have stopped to smoke anymore.
In the present study, the incidence of ED for past smokers was slightly higher than nonsmokers. A recent study suggested that smoking cessation in middle-aged men did not significantly decrease the risk of ED. 30 In an earlier study, 6 the excess risk in former smokers decreased substantially in the initial 2-3 y, but thereafter the risk reduction decreased. In the present study, most (80%) former smokers free of ED at baseline had stopped smoking at least 10 y before entry into the study. The effect on ED in this study had persisted after several years since the stopping of smoking. The evidence of such an association is likely due to the consistency of the relationship of smoking and endothelial disease and the strength of the association of ED with other endothelial disease. 6 This may be related to chronic diseases caused by smoking such as cardiovascular and cerebrovascular diseases. Overall, the results of follow-up studies on smoking and ED remain conflicting. Also, the association between alcohol consumption and erectile function is controversial. 31 Crosssectional studies have yielded partly conflicting results. 5, [8] [9] 20 The effect of excessive alcohol consumption on the prevalence of minimal ED has been small, 5 and a lower prevalence of ED has been reported among moderate drinkers (one to two drinks per day) than nondrinkers. [10] [11] [12] 25 Only a single population-based follow-up study has evaluated the effect of alcohol consumption on the incidence of ED and it failed to show a clear effect. 4 The present study showed that alcohol consumption does not have an effect on the incidence of ED.
Obesity was 25, 30 or was not 5 an independent predictor of ED. Obesity imposes a risk to vasculogenic impotence by developing chronic diseases of diabetes, hypertension, heart disease and hyperlipidemia.
In the previous studies, caffeine had a protective effect on ED 12, 32 or was a risk factor for ED. 33 It has also been shown that coffee intake does not have an effect on ED, 11, 34 and it is also supported by this study.
In a population-based follow-up study, we evaluated the effects of sociodemographic and life-style factors on the incidence of ED. We found that obesity and current smoking increase the incidence of ED. Current smokers without comorbidity were also at risk of ED. Sociodemographic and life-style factors, except age and obesity seem to be of limited importance in the etiology of ED. Effect of life-style factors on ED R Shiri et al
